Background During the last few decades, several researches have been identified HPV genomic sequences in Head Neck Squamous Cell Carcinomas (HNSCC) and in Oral Potentially Malignant Disorders (OPMD) hypothesizing a possible viral etiological role. However, the reported prevalence of HPV-DNA (varying from 0% to 100%) in these lesions result still very discordant.
INTRODUCTION
Human Papillomaviridae are an heterogeneous group of epitheliotropic DNA viruses, extensively studied as a causative factor for high-grade cervical squamous dysplasia and cervical cancer. On the basis of the morphological similarities between oropharyngeal and genital epithelia, it may suggest that HPVs are more likely to play a role in the early stage of oral carcinogenesis [1] .
During the last few decades, several researches have been identified HPV genomic sequences in Head Neck Squamous Cell Carcinomas (HNSCC) and in Oral Potentially Malignant Disorders (OPMD) [2] . The reported prevalence of HPV-DNA (varying from 0% to 100%) in these lesions result still very discordant probably due the perseverant extreme heterogeneity of investigating study methodology in terms of: i) different patient profiles, ii) the site of lesion, iii) diverse specimen types, iv) not uniform dissimilar methods of sampling storage; v) variable sensitivity of viral detection procedures and vi) intrinsic pathophysiology of the oral mucosa and lesions [2] [3] [4] . In relation to this latest aspect, the histological and clinical variability of OPMD and its implication with structural characteristics of HPV infection, has been little investigated.
Oral Lichen Planus (OLP) may occur in several clinical and histological varieties (e.g. reticular, plaque-type, atrophic, erosive-ulcerative and bullous variants) and hyperkeratosis and ortho-or parakeratosis are usually recognized as intrinsic elements of reticular and plaque-like OLP variants [5] . They represent a defensive response of oral epithelium to several environmental insults related to specific aetiopathogenetic mechanisms and could act as a barriers in respect of appropriate oral HPV sampling.
In the light of this consideration, the primary aim of this preliminary study was to investigate the prevalence of oral HPV infection in patients with keratotic variants of OLP utilizing oral cytobrush as sampling method and the INNOLiPA HPV Genotyping system in parallel with a nested PCR/sequencing assay as viral detection procedures. 
MATERIALS AND METHODS

Study Design
HPV Collection and DNA Extraction
Samples of oral mucosa cells were obtained by brushing (cytobrush: RAM, Mirandola, MO) from the site of the lesion; five complete backward and forward brushes were performed of each site. The brush was immediately squeezed on the side of a tube containing 5mL of cold phosphate-buffered saline; cells were then centrifuged at 1600 rpm x 10 min, washed with phosphate-buffered saline, centrifuged at 13000 rpm x 5 min, and the pellet stored at -20°C. To extract total DNA, 200L of digestion buffer containing 1 M TrisHCl (pH 8.3), 0.45% Nonidet P40, 0.45% Tween 20, and 200g/ml proteinase K was added to each cellular pellet. Samples were then incubated at 60°C for 2 hours followed by incubation at 95°C for 10 minutes, to inactivate the proteinase K and stored at -20°C until used for DNA detection. A total of 10µL of the supernatant was checked for DNA quality by standard amplification of the human β-globin. Samples were checked for DNA quality by standard amplification of the human β-globin. HPV testing was performed by the INNO-LiPA HPV Genotyping Extra Amp kit (Innogenetics N.V., Ghent, Belgium), which allows detection of 28 mucosal HPV genotypes also in the presence of multiple type coinfections. Briefly, 10 μl of each sample was amplified with biotinylated SPF 10 primers, which amplify a 65-bp fragment of the L1 open reading frame and allow detection of at least 43 different HPV types. Thereafter, the amplicons were hybridized with 28 oligonucleotide probes, specific for 20 HR -"High Risk" -genotypes (16,18, [6] . In parallel, HPV DNA was also amplified in a nested PCR assay, by using the outer MY09/11 primer pair and the inner GP05+/06+ primers, as described elsewhere [7] . Three types of controls were included in each reaction series: blank control, HPV-negative cells Wi as negative control and HPV-18 DNA-positive HeLa cells, in dilutions from 20,000-50,000 down to 2-5 HPV-DNA copies, as positive control. Amplifications were carried out in a Mastercycler (Eppendorf, Hamburg, Germany) and the products analyzed in 8% polyacrylamide gel.
RESULTS
The essential datum resulting from this investigation is the lack of detection of HPV-DNA in any oral samples collected.
DISCUSSION
The hypothesis of a role for HPV in the multiphasic and multifactorial process of oral carcinogenesis has been exhaustively investigated but with a very wide range of viral prevalence reported.
Human Papillomavirus (HPV) Detection in Keratotic Variants of Oral Lichen Planus: Negative Results in a Preliminary Open Study
Excluding any ethno-geographical bias among the patient groups examined in literature, this wide range depends mainly on two variables: the site of the mucosa examined (oral cavity vs oro-pharynxthis last more susceptible to HPV penetration) [8] and sensitivity/specificity of HPV sampling and testing [2] .
In reference to this last aspect, the impact of intrinsic pathophysiology of the oral mucosa -such as the hyperkeratosis/parakeratosis vs erosive/ulcerative patterns of oral lesions -on possible causes of altered HPV sampling has been poorly investigated.
The life cycle of HPV, the synthesis of viral DNA and the expression of viral genes are linked to the differentiation program of the keratinocytes [9] . Infection usually occurs through micro-wounds of the mucosal epithelium and, in order to activate infection, the virus must have access to basal and parabasal layers, where the specific α6 integrine receptor is present. Depending on the host immunological reaction, such process may spontaneously abort or progress. When the infection becomes productive, the integration of the HPV-DNA occurs and the viral genes expression sequentially proceeds following the epithelial squamous differentiation, going up to higher epithelial layers along with the formation of the complete virion [10] . The appropriate presence of cells from these layers is considered an important parameter in evaluation of specimen adequacy for HPV detection. On the contrary, the epithelial hyperkeratosis/parakeratosis could represent a significant barrier to the adequate sampling and generate false-negative screening results [11] .
In the last 25 years, only 5 studies investigated HPV-DNA in OLP lesions clinically and/or histologically differentiated from other nonspecific OPMD and morphologically distinguished in keratotic and/or atrophic/erosive variants (Table1).
Table 1. Review of the studies on prevalence of HPV in different variants of OLP (1990-2015)
Authors (year) N OLP (variant) % HPV (genotype) Method of sampling/HPV detection
Jontell et al [13] (1990) 20 (E) 30% (11) 65% (11/6) biopsy/SBH biopsy/PCR Campisi et al [14] [16] (2012)
Mattila et al
Arirachakaran et al [17] Generally, in non-atrophic/erosive variants of OLP, the prevalence of HPV is lower than that detected in atrophic/erosive OLP, although with different statistical significance. A possible explanation may be that the atrophic/erosive tissue is characterized by increased permeability and, on consequence, more susceptible to both HPV penetration and/or viral DNA detection.
In previous study of Giovannelli et al, oral brushing was performed in 49 OLP without any morphological distinction. However, it was evident that HPV was significantly less likely (0.32 time) to be detected in lesions located in keratinized than in non-keratinized sites suggesting a possible protective role of the keratotic epithelial layer [12] .
In our study, we selected only keratotic OLP, histologically confirmed and situated in keratinized mucosal sites, and we did not find HPV-DNA in any samples collected. This results was obtained despite the use of nested PCR/sequencing and INNOLiPA HPV/genotyping assay as viral detection procedures in order to minimize the possible role of low productivity of the HPV in the infected epithelium [18] .
To the best of our knowledge, this is the first study using these selection criteria and hypothesizing the possible role of hyperkeratosis/parakeratosis in the cause of negative oral HPV tests.
In the only investigation with the same hypothesis, although in the gynaecological field, Xiao et al. found that these intrinsic pathophysiological cervical conditions, were significantly higher in the group with LSIL (Low-grade Squamous Intraepithelial Lesion biopsy) and negative Pap/HPV tests than in the group with LSIL and positive Pap/HPV tests, proposing a key role of hyperkeratosis in the possible false negative results of Pap/HPV tests [11] .
Similarly we suppose that the presence of hyperkeratosis/parakeratosis in some varieties of OLP lesions could impair the adequate exfoliation cells in oral cytological samples resulting in falsenegative HPV-DNA detection.
In order to validate this suggestion, further researches with appropriate control groups (e.g. the same HPV detection in histological samples of keratotic variants of OLP) are necessary.
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